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Reviewing previous work on DRA at Deutsche Telekom

» Unrepeatered 40G RZ transmission
over 252 km SMF using DRA

» Unrepeatered 160G RZ transmission
over 116 km field-installed SMF using DRA

Current work related to DRA at Deutsche Telekom
= Re-scaling existing g,(A) data to deployed fibers
* Field-test of commercial 40 Gbit/s/A systems using DRA
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» Unrepeatered 160G RZ transmission
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Current work related to DRA at Deutsche Telekom
= Re-scaling existing g,(A) data to deployed fibers
* Field-test of commercial 40 Gbit/s/A systems using DRA



Unrepeatered 40G RZ transmission

over 252 km SMF using DRA
- experimental set-up -
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Unrepeatered 40G RZ transmission
over 252 km SMF using DRA
- measurement results -
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Current work related to DRA at Deutsche Telekom
= Re-scaling existing g,(A) data to deployed fibers
* Field-test of commercial 40 Gbit/s/A systems using DRA



Unrepeatered 160G RZ transmission
over 116 km field-installed SMF using DRA
- experimental set-up -
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Unrepeatered 160G RZ transmission
over 116 km field-installed SMF using DRA
- measurement results -
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Distributed Raman amplification
in fiber-optic transmission systems
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= can help to improve OSNR and to extend span and link lengths
= depens on fiber parameters (Raman gain coefficient gy(A))

= system design has to be optimized



1480...1650 nm

Tunable
Laser

Measurement set-up
for a deployed 115.1 km SMF link
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attenuation coefficient (dB/km)

Spectral and spatial attenuation
of the deployed 115.1 km SMF link
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Measurement and re-scaling of the Raman gain coefficient
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Re-scaling of the spectral Raman gain coefficient of
the spooled fiber (here by a factor of 1.1) exactly
matches the curve of the deployed fiber.

Basically, Raman gain coefficient
gz(A) is given by:
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Comparison simulation — measurement for Raman on-off gain

Raman on-off gain (dB)

4 pump wavelengths
2 pump powers
16 signal wavelengths
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Input for simulation:
= g.(N) of spooled/lab fiber

= g.(N) of field fiber
at a single wavelength

= Attenuation (in total)

Result:

Good agreement between
simulations (using only a
reduced set of parameters)
and measurement.



Conclusion

= Cost saving 1s an 1ssue
= optimized system (link) design to reduce capex
(requires accurate simulation based on reliable data)
= reduced efforts for pre-installation measurements

= Accurate simulations to predict and optimize system/link design
based on a reduced set of data:
» Raman gain coefficient at a single wavelength of deployed fiber

" No need to specify
= Raman gain spectrum
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Commercialization
of distributed
Raman amplification
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